An attempt was made to isolate Clostridium dijficile from a total of 565 mice from nine different conventional mouse colonies and six different specified-pathogen-free mouse colonies. C. difficile was isolated from all the conventional colonies but from none of the specified-pathogen-free colonies. Ampicillin injected intra peritoneally increased the isolation rate of C. difficile from mouse faeces to 63,6% compared with 19'4% from untreated mice.
(CV) colonies were originally established from A-5 and A-6 specified-pathogen-free (SPF) colonies. The 1-1 SPF colony was established by hysterectomy from the 1-2 CV colony. When we received the mice, they were immediately transferred into and maintained in germ-free isolators to eliminate contact with other animals.
Sampling of faeces
The mice were divided into two groups. One group was killed just after being transferred into the germ-free isolators while the other group was injected intraperitoneally with 2 mg of ampicillin (Viccillin: Meiji, Tokyo, Japan) daily for 4 days and then killed the day after the last injection. Faeces and/or rectal contents were collected from each mouse.
Media
Brain-heart infusion (BHI) broth (Difco) supplemented with L-cysteine (0·5 gil), yeast extract (5 gil) and 0·1 % haemin solution (] ml/l) was used as an enrichment medium for culturing C. difficile. Cefoxitin (final concentration, 10 IAglml; Merxin: Merk-Banyu Co., Tokyo, Japan) and cycloserine (final concentration, 300 IAglml;Sigma, St Louis, USA) were added to this BHI enrichment brotJ1, immediately before it was inoculated with mou~e faeces, to suppress the growth of the normal bacterial flora. The BHI enrichment broth was incubated for 48 h at 37°C inside an anaerobic chamber (85% N2, 5% CO2, 10% H2). Cefoxitin cycloserine fructose agar (CCFA) (W. L. George et al., 1979) without egg yolk but with cefoxitin (final concentration, 10 IAg/mlinstead of 16 IAglml)and cycloserine (final concentration, 300 IAglmlinstead of 500 IAglml)was then inoculated from the cultured BHI enrichment broth to select for C. diflicile. The CCF A also was incubated inside the anaerobic chamber for 48 h.
Isolation of Clostridium difficile
Faeces were collected and placed immediately inside the anaerobic chamber and inoculated into prereduced BHI broth. After incubation at 37°C for 2 days inside the anaerobic chamber, C. difficile was isolated on the basis of characteristic cell and colony morphology.
Biotyping of bacterial isolates
The basal medium used for the biochemical tests was peptone-yeast broth (Holdeman, Cato & Moore, 1977) with 4% Fildes solution (PYF). PYF broth plus 10% (wt/vol.) glucose (PYFG broth) was used for the detection of fermentation products. All biochemical tests were performed as previously described (Itoh & Mitsuoka, 1985) after incubation for 7 days at 37 0c.
Results
Five hundred and sixty-five mice were examined. The results are summarized in Table 3 presents a comparison of the characteristics of these isolates related to the mouse colony from which they were isolated. Eleven isolates from colony C showed some characteristics different from those associated with the other colonies, related to the fermentation of xylose, man nose and trehalose, and aesculin hydrolysis.
There were also differences in the fermentation of melezitose, mannitol, sorbitol and salicin by the isolates cultured from the various mouse colonies.
*Negative reaction, > pH 6·0; positive reaction, "" pH 6·0.
All isolates were positive for H2S production and gelatin liquefaction and negative for starch hydrolysis. indole production, nitratl= reduction, motility, catalase, haemolysis, lecithinase and acid formation from arabinose, rhamnose, sorbose, galactose, sucrose, maltose, lactose, melibiose, raffinose, starch, glycogen. inulin, glycerol, erythritol, inositol, dulcitol, aesculin and amygdalin. All produced large amounts of acetic and butyric acid, and small amounts of isobutyric, isovaleric, valeric and isocaproic acid. the two groups were reared in separate rooms without contact. CF#1 and NC mice were transferred from CY colony 1-2 to CY colony G about 7 years ago. These results suggest that C. difficile may be transmitted by contact infection, especially from mothers to infants.
It was reported (Toshniwal et al., 1981) that C . difficile could not be isolated from normal hamsters Table 3 . Comparison of biochemical characteristics of Clostridium difficile isolated from mice of different colonies tNumber of isolates.
Mouse colonies Biochemical
Clostridium difficile in mice but was cultured from these animals after subcutaneous c1indamycin injection. However, we detected C. difficile in CY mice not injected with ampicillin, although the incidence was low. The use of enrichment broth may account for our success in isolating C. difficile from the faeces of untreated CY mice. Surprisingly, C. difficile was not detected in mice of colony C after ampicillin injection, despite being detected in untreated mice. At necropsy, the small and large intestines of treated colony C mice contained only a small amount of material and were full of gas, so C. difficile may have been eliminated along with the intestinal contents.
Mouse strains of C. difficile fermented similar carbohydrates to human strains, although there were some differences in the percentages of positive and negative reactions (Nakamura et al., 1982) . Isolates from colony C were very different from the other mouse strains in their fermentation of some carbohydrates and in aesculin hydrolysis. Also, there were differences in the fermentation of melezitose, mannitol, sorbitol and salicin by C. difficile isolated from each mouse colony except colony C. Borriello (1984) has reported that C. difficile iso-lates from patients from various hospitals could not be distinguished from each other on the basis of biological and biochemical tests. However, in our study each mouse colony had a characteristic biotype of C. difficile. This could result from the controlled environmental conditions and the separation of mouse breeding colonies, whereas C. difficile biotypes are spread randomly between human populations.
There were some differences in the fermentation characteristics of C. difficile isolated from colonies A-I, A-2, A-3 and A-4, although these colonies were originally established from the same source of SPF mice. Apparently, each of these mouse colonies was contaminated by C. difficile independently of each other. We examined some of the C. difficile isolates from mice for production of cytotoxin, pathogenicity in guineapigs, and production of intestinal lesions in gnotobiotic mice. There were no significant differences between the various C. di[[icile isolates from mice compared with C. difficile isolated from other animals including humans. However, further studies into the pathogenic characteristics and DNA homologies are required to confirm this.
